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(57) ABSTRACT

A plug connector has a male plug part, connected to an
clectric connecting cable and having contact elements, and
a female plug part with matching counter contact elements
providing electric contact in a contact position established
when the male plug part 1s nserted 1nto the female plug part.
The female plug part has a sleeve-shaped housing having an
inner circumfierential surface with a locking edge. The male
plug part has a locking sleeve and an outer sleeve axially
slipped onto the locking sleeve. The outer sleeve has locking
tabs engaging the locking edge in the contact position. The
locking sleeve has several tongue-shaped thickened portions
distributed circumferentially that have radially outwardly
positioned cone-shaped locking surfaces. The locking tabs
are spaced circumierentially from one another by a spacing,
that allows the thickened portions to pass between the
locking tabs when the outer sleeve 1s slipped onto the
locking sleeve. The outer sleeve 1s rotatable about an angle
of half the angular spacing between the locking tabs so as to
axially align the locking tabs and the thickened portions. The
locking surfaces act on the locking tabs when the locking
sleeve 1s axially loaded 1n a direction counter to the assem-
bly direction to prevent the plug connector from separating.

7 Claims, 2 Drawing Sheets
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PLUG CONNECTOR WITH AXIAL
LOCKING FUNCTION AGAINST
SEPARATION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The 1nvention relates to an electrical plug connector with
a substantially sleeve-shaped male plug part having electri-
cal contacts of a connecting cable arranged therein and with
a female plug part in which the sleeve-shaped male plug part
1s received. The female plug connector 1s preferably a plug
part mncorporated mnto an electric device. The female plug
part comprises electrical counter contacts matching the
clectrical contacts of the male plug part. It also has at its
inner circumferential surface a locking edge which 1is
engaged by locking tabs of an outer sleeve of the male plug
part 1n the connected state of the plug connector. The locking,
tabs engaging the locking edge prevent a separation of the
plug connector as long as the locking tabs are subjected to
radial forces of cone-shaped locking surfaces of a locking
sleeve supported within the outer sleeve. These forces result
when the locking sleeve moves axially relative to the outer
sleeve as a result of an axial loading of the connecting cable.

2. Description of the Related Art

In a known plug connector of this kind, as illustrated in
FIGS. 7 through 10 of the drawing, the sleeve-shaped male
plug connector 1 has electrical contacts (not shown in detail)
provided on a connecting cable 2. At its outer side the male
plug part 1 has an axially movable outer sleeve 3 with
locking tabs 4 at its end face. As shown schematically 1n
FIG. 8, the male plug part 1 can be inserted into the female
plug part 5§ having electrical counter contacts (not shown in
detail in the drawing). The female plug part is preferably
embodied as a component of an electric device. The female
plug part 5§ has a machined groove 6, and one of the limiting
edges of the groove 6 acts as a locking edge 7 for the locking
tabs 4 of the outer sleeve 3 of the plug part 1 inserted into
the female plug part 5.

Especially FIG. 9 shows that the male plug part 1 has
coordinated therewith a locking sleeve 8 positioned within
the outer sleeve 3 and enclosing the connecting cable 2. The
locking sleeve 8 comprises a conical sleeve portion 9. When
the connecting cable 2 1s axially loaded 1n the direction of
arrow 10, the locking sleeve 8 with the conical sleeve
portion 9 1s entrained 1n the axial direction so that a radial
force 1s exerted onto the locking tabs 4 by the conical sleeve
portion 9 which consequently prevents a separation of the
plug connector parts 1, § 1n the area of the locking edge 7
of the groove 6, indicated by the large arrow 11. Only when,
as 1llustrated 1n FIG. 10, the cable 2 and thus the conical
sleeve 9 remain axially free of a load, 1s 1t possible to realize
a radial deflection of the locking tabs 4 1n the area of the
locking edge 7 by axially loading only the outer sleeve 3
according to arrow 12. The plug connector can be opened,
1.€., the male plug part can be disconnected, 1n this way.

This known embodiment requires a separate manufacture
of the locking sleeve 8 with conical sleeve portion 9, and the
sleeve (8, 9) must be mounted in a cumbersome way from
the front end of the plug part 1 on the other plug part
components and must be secured thereat.

SUMMARY OF THE INVENTION

It 1s an object of the present 1nvention to further develop
a plug connector of the aforementioned kind such that a
simple configuration and an easier assembly are provided.
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In accordance with the present invention, this 1s achieved
in that the locking sleeve has several tongue-shaped thick-
ened portions, distributed about the circumierence of the
leeve and having at their outer side a respective cone-
haped locking surface, that the locking tabs of the outer
leeve are spaced from one another in the circumierential
irection by a spacing which allows the tongue-shaped
nickened portions of the locking sleeve to pass axially
nerethrough, and that the locking sleeve can be rotated
relative to the outer sleeve by an angular range which
corresponds to half the angular spacing of the locking tabs.

S
S
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Such a plug connector makes it possible to insert the
locking sleeve with 1ts cone-shaped locking surface formed
by the tongue-shaped thickened portions from the rear
through the outer sleeve, wherein the tongue-shaped thick-
ened portions pass between the locking tabs, and to then
rotate the two sleeves relative to one another such that the
tongue-shaped thickened portions will come to rest beneath
the locking tabs.

It 15, of course, possible to manufacture the locking sleeve
and/or the outer sleeve of metal. However, it 1s especially
favorable to produce the locking sleeve and/or the outer
sleeve of synthetic (plastic) material. These parts can thus be
produced very economically by injection molding.

In a very beneficial further embodiment of the plug
connector, the outer sleeve and the locking sleeve are
provided with a rotational securing device comprised of
rotational securing elements, formed unitarily on the plug
parts, for limiting the rotational angle between the locking
sleeve and the outer sleeve.

Moreover, it should be mentioned that 1n an especially

expedient embodiment the locking edge of the female plug
part 1s realized by a limiting edge of a machined or molded

OTOOVE.

BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

FIG. 1 1s a perspective view of the male plug part of the
inventive plug connector before insertion of the locking
sleeve mnto the outer sleeve;

FIG. 2 1s a perspective view of the male plug part of the
plug connector according to the invention after insertion of
the locking sleeve 1nto the outer sleeve, but before rotation
of both sleeves relative to one another;

FIG. 3 1s a perspective view according to that of FIG. 2
after relative rotation of the sleeves;

FIG. 4 1s a longitudinal sectional view of the plug part
according to FIG. 3;

FIG. 5 1s a cross-sectional view of the plug part taken
along the line V—V ot FIG. 4;

FIG. 6 1s an enlarged view of the detail X of FIG. 5; and

FIGS. 7 through 10 show respectively longitudinal sec-
tional views for 1llustrating the configuration and function of
a prior art plug connector.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As can be seen 1n FIG. 1, the sleeve-shaped male plug part
1 comprises several tongue-shaped thickened portions 13
which are monolithic components of the locking sleeve 8
and practically take over the function of the known cone
sleeve (element 9 in FIGS. 7 through 10). The tongue-
shaped thickened portions 13 are uniformly distributed
about the locking sleeve circumierence. At their outer side
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these thickened portions 13 have a respective locking sur-
face 16 that 1s shaped as a portion of an envelope of a cone.
In the following, this configuration 1s simply referred to as
cone-shape.

The locking tabs 4 of the outer sleeve 3, as illustrated in
the drawing, have 1n the circumferential direction a spacing
relative to one another which allows the axial passage of the
tongue-shaped thickened portions 13 of the locking sleeve 8
between the tabs 4 1n the direction of arrow 14.
Subsequently, the locking sleeve 8, as indicated by arrow 15
in FIG. 2, can be rotated relative to the outer sleeve 3 by an
angular range, which corresponds to half the angular spacing
between the locking tabs 4, into the position 1illustrated in
FIGS. 3 and 4. Finally, the cone-shaped locking surfaces 16
of the tongue-shaped thickened portions 13 are aligned with
the locking tabs 4.

In this inserted position, a rotational securing device 1s
provided at the outer sleeve 3 and the locking sleeve 8 for

the purpose of securing the two sleeves in their matched
relative position. For this purpose, the outer side of the
locking sleeve 8 has a first rotational securing element in the
form of a projecting tooth 17 which upon tangential relative
rotation of the two sleeves 3, 8 glides within a groove 18
provided at the inner surface of the sleeve 3 until 1t contacts
a second rotational securing element in the form of a counter
tooth 19 at the inner side of the sleeve 3. Upon overcoming
the resistance presented by this counter tooth 19, the tooth
17 will snap 1nto place 1n the securing recess 20 and thus

secure the properly aligned position of the thickened por-
tions 13 and the locking tabs 4.

When a pulling action on the electrical cable (not shown)
axially loads the locking sleeve 8 with the tongue-shaped
thickened portions 13, each having a respective locking
surface 16 1n the form of a portion of a cone envelope, the
locking tabs 4 of the outer sleeve 3 will be spread apart 1n
the radially outward direction and secured in the groove (6)
with locking edge (7), as described supra in regard to the
prior art. Accordingly, the same locking or securing prin-
ciple as explained supra 1n connection with the so-called
push-pull-plugs of the prior art 1s ensured. However, the
coniliguration of the present invention has the advantage that
the locking sleeve 8, together with the tongue-shaped thick-
ened portions 13 and their cone-shaped locking surfaces 16
distributed about the sleeve circumference, 1s realized as a
monolithic component so that no separate mounting step 1s
required.

Between the connecting locations of the locking tabs 4 at
the end face of the outer sleeve 3, radial recesses (not shown)
are provided which have a depth which 1s at least of the
thickness of the tongue-shaped thickened portions 13 for
forming the cone-shaped locking surfaces 16 to thus allow
axial passage of the locking sleeve 8 through the outer sleeve

3.

While specific embodiments of the imnvention have been
shown and described in detail to illustrate the inventive
principles, 1t will be understood that the mvention may be
embodied otherwise without departing from such principles.
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What 1s claimed 1s:
1. A plug connector comprising:

a sleeve-shaped male plug part configured to be connected
to an electric connecting cable and having contact
celements;

a matching female plug part having matching counter
contact elements configured to provide electric contact
with the contact elements 1n a contact position estab-
lished when the male plug part 1s inserted into the
female plug part;

the female plug part having a sleeve-shaped housing
having an inner circumierential surface with a locking
edge;

the male plug part comprising a locking sleeve and an
outer sleeve configured to be axially slipped onto the
locking sleeve 1n an assembly direction and rotatably
seated radially outwardly on the locking sleeve;

the outer sleeve having several locking tabs configured to
engage the locking edge in the contact position;

the locking sleeve having several tongue-shaped thick-
ened portions distributed circumierentially about the
locking sleeve;

the tongue-shaped thickened portions having radially out-
wardly positioned locking surfaces shaped as a portion
ol a cone envelope;

the locking tabs being spaced circumierentially from one
another by an angular spacing so as to allow the

tongue-shaped thickened portions to pass between the

locking tabs when the outer sleeve 1s slipped onto the
locking sleeve;

the outer sleeve being rotatable about a rotational angle of

one half of the angular spacing between the locking
tabs so as to align the locking tabs and the tongue-
shaped thickened portions with one another 1n the axial
direction, wherein the locking surfaces are configured
to act on the locking tabs when an axial load acts on the
locking sleeve 1n a direction counter to the assembly
direction 1n order to prevent the male plug part and the
female plug part from separating 1n the contact posi-
tion.

2. The plug connector according to claim 1, wherein the
locking sleeve 1s made of a synthetic material.

3. The plug connector according to claim 1, wherein the
outer sleeve 1s made of a synthetic material.

4. The plug connector according to claim 1, wherein the
locking sleeve and the outer sleeve are made of a synthetic
material.

5. The plug connector according to claim 1, wherein the
outer sleeve has a first rotational securing element and the
locking sleeve has a second rotational counter securing
clement configured to cooperate with the first rotational
securing element 1n order to limit the rotational angle of the
outer sleeve.

6. The plug connector according to claim 1, wherein the
inner circumierential surface of the female plug part has a
circumferential groove and wherein the locking edge 1s a
limiting edge of the circumierential groove.

7. The plug connector according to claim 1, wherein the
female plug part 1s a part of an electrical device.
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